
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



P
r

J
F
a

b

c

d

T
e

f

g

h

T

a

A
R
R
2
A

K
C
V
C
R
D

1

c

R
o
c
a

h
1

Journal of Clinical Virology 90 (2017) 1–6

Contents lists available at ScienceDirect

Journal  of  Clinical  Virology

jou rn al hom epage: www.elsev ier .com/ locate / j cv

itfalls  in  interpretation  of  CT-values  of  RT-PCR  in  children  with  acute
espiratory  tract  infections

érôme  O.  Wishaupta,∗,  Tjeerd  van  der  Ploegb,  Leo  C. Smeetsc, Ronald  de  Grootd,
lorens  G.A.  Versteeghe,f,  Nico  G.  Hartwigg,h

Reinier de Graaf Hospital, Department of Pediatrics, PO Box 5011, 2600GA Delft, The Netherlands
Pieter van Foreest Institute for Education and Research, Medical Center Alkmaar, PO Box 501, 1800AM Alkmaar, The Netherlands
Reinier Haga Medisch Diagnostisch Centrum, PO Box 5011, 2600GA Delft, The Netherlands
Radboud University Medical Center, Laboratory of Pediatric Infectious Diseases, Department of Pediatrics, PO Box 9101, 6500HB Nijmegen,
he  Netherlands
Groene Hart Ziekenhuis, Department of Pediatrics, PO Box 1098, 2800BB Gouda, The Netherlands
Ghent University Hospital, Department of Pediatrics, De Pintelaan 185, 9000 Gent, Belgium
Franciscus Gasthuis en Vlietland, Department of Pediatrics, Postbus 10900, 3004BA Rotterdam, The Netherlands
Erasmus MC,  University Medical Center Rotterdam, Department of Pediatric Infectious Diseases and Immunology, PO Box 2040, 3000CA Rotterdam,
he  Netherlands

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 22 August 2016
eceived in revised form
6 December 2016
ccepted 19 February 2017

eywords:
hild
iral load
ycle threshold value
espiratory infection
isease severity

a  b  s  t  r  a  c  t

Background:  The  relation  between  viral  load  and  disease  severity  in  childhood  acute  respiratory  tract
infections  (ARI)  is not  fully  understood.
Objectives:  To  assess  the clinical  relevance  of the  relation  between  viral  load,  determined  by  cycle  thresh-
old  (CT)  value  of  real-time  reverse  transcription-polymerase  chain  reaction  assays  and  disease  severity
in  children  with  single-  and  multiple  viral  ARI.
Study design:  582  children  with  ARI  were  prospectively  followed  and  tested  for  15  viruses.  Correlations
were  calculated  between  CT values  and  clinical  parameters.
Results:  In single  viral  ARI,  statistically  significant  correlations  were  found  between  viral  loads  of  Respi-
ratory  Syncytial  Virus  (RSV)  and  hospitalization  and  between  viral  loads  of Human  Coronavirus  (HCoV)
and  a disease  severity  score.  In multiple-viral  ARI,  statistically  significant  correlations  between  viral  load
and clinical  parameters  were  found.  In  RSV-Rhinovirus  (RV)  multiple  infections,  a low  viral  load  of RV
was  correlated  with  a high  length  of hospital  stay  and  a  high  duration  of  extra  oxygen  use.  The  mean  CT
value  for RV,  HCoV  and  Parainfluenza  virus  was  significantly  lower  in single-  versus  multiple  infections.

Conclusion:  Although  correlations  between  CT  values  and  clinical  parameters  in patients  with single  and
multiple  viral  infection  were  found,  the clinical  importance  of  these  findings  is limited  because  individual
differences  in host-,  viral  and  laboratory  factors  complicate  the  interpretation  of  statistically  significant
findings.  In  multiple  infections,  viral  load  cannot  be  used  to differentiate  between  disease  causing  virus

and  innocent  bystanders.

. Background
Acute respiratory infections (ARI) frequently occur in young
hildren. Most infections have a viral cause and are usually mild.

Abbreviations: ARI, acute respiratory tract infection; CT, cycle threshold value;
T-PCR, real-time reverse transcription-polymerase chain reaction test; LOS, length
f  hospital stay; RSV, respiratory syncytial virus; RV, rhinovirus; HCoV, human
oronavirus; HMPV, human metapneumovirus; FLU, influenza virus; HAdV, human
denovirus; HBoV, human bocavirus; PIV, parainfluenza virus.
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However, some patients need to be hospitalized because of a more
severe course of disease. Factors determining disease severity are
not fully understood.

Patient factors related to disease severity, like prematurity or
congenital heart disease have been well known for many years
[1]. Other factors, such as the role of the immune system are stud-
ied recently. CD4 and CD8T cells, as well as NK cell numbers were
found to be reduced in the peripheral blood of severe cases of RSV
[2]. Genetic factors also play an important role. Recently, a relation

between gene expression profiles and disease severity in children
with respiratory syncytial virus (RSV) infection was  published,
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Table 1
Viral characteristics.

Virus Genetic material Incubation perioda Period of viral sheddinga Asymptomatic infectiona

RSV A, B RNA 2–8 days 3–8 days
young infants and
immunosuppressed people: up
to 28 days

− young infants: not common
− reinfections occur frequently

RV  RNA 1 day 7–14 days common

HCoV  229E, OC43, NL63 RNA 2–5 days unknown common

hMPV RNA 3–5 days 7–14 days
up to weeks to months in
immunocompromised hosts

common recurrent infection;
usually mild or asymptomatic

FLU  A, B RNA 1–4 days 3–7 days not common

HAdV  DNA 2–14 days unknown,
persistent and intermittent up
to months is common

common

HBoV DNA Unknown − up to 75 days common
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PIV  1, 2, 3, 4 RNA 2–4 days 

a According to the American Academy of Pediatrics, Red Book(25) and Fields, Vir

howing that expression of specific genes provides a promising
iomarker of disease severity for RSV [3,4].

Viral factors may  also influence disease severity. Viruses such as
SV are known for their great burden of disease [5]. Thus far, it is
ot known if the amount of virus in an individual patient is a deter-
inant of disease severity. The amount of virus per milliliter body

uid is called viral load and this parameter is inversely correlated
ith cycle threshold (CT) value, defined as the number of cycles

hat are needed to yield a positive fluorescent amplification signal
n a real-time reverse transcription-polymerase chain reaction test
RT-PCR). The lower the CT value, the higher the viral load.

The literature on the relation between disease severity and viral
oad is conflicting. Some investigators suggest a positive relation-
hip [6–15], although others cannot confirm these results [16–20].
ultiple viruses are detected rather frequently in children with

espiratory infections and in these cases it is almost impossible to
etermine the causative pathogen and the relation between viral

oad and disease severity [21–23].

. Objectives

Since the relation between viral load and disease severity may
e virus dependent, we studied this correlation for 15 different
iruses. First, we studied infections in which only one virus was
etected. With this information we subsequently studied cases in
hich multiple viruses were detected.

. Study design

This study is part of the Evaluation of Viral Diagnostics on Respi-
atory Infections in Children-trial (EVIDENCE-trial), a multicenter
ontrolled clinical trial, designed to evaluate the clinical impact of
apid result communication using RT-PCR as a diagnostic method in
ediatric patients with ARI. The study protocol with in- and exclu-
ion criteria is described elsewhere [24]. In summary, nasal wash
pecimen samples were obtained at first presentation at the emer-
ency room or outpatient clinic from previously healthy children
ith ARI during two winter seasons between 2007 and 2009 in two

utch hospitals. Clinical data were prospectively collected using

tandardized forms. Informed consent was obtained from all par-
nts and the study protocol was approved by the national Medical
thics Committee (CCMO # ML13839.098.06).
7–21 days unknown

26).

3.1. RT-PCR method

Duplex RT-PCR assays were performed with all nasal wash spec-
imen samples. The RT-PCR method and its validation procedure
have been described previously [24]. In summary, nucleic acid
extraction was performed after addition of an internal control (RNA
viruses: phocine distemper virus; DNA viruses: artificial plasmid)
with an Xtractor gene nucleic acid extraction robot (Qiagen, Hilden,
Germany) with an Invisorb virus RNA HTS 96 kit (Invitek, Berlin,
Germany) and a Corbett DX DNA extraction kit (Qiagen). The input
volume was  200 �l and output was set to 100 �l. For RNA viruses,
a random-primed reverse transcription reaction was performed
with 57 �l of RNA (MultiScribe RT [Applied Biosystems, Carlsbad,
CA]). RT-PCR was  performed with an in-house assay adapted from
the Erasmus Medical Center (courtesy of Dr M.  Schutten, Erasmus
Medical Center, Rotterdam, The Netherlands) on an ABI 7500 ther-
mocycler (Applied Biosystems). The PCR reaction was terminated
at 45 cycles. Each reaction tube was  internally controlled.

3.2. Pathogens

All samples were tested for RSV with a rapid bedside test and
supplementary RT-PCR for 15 viruses. Viral subtypes were clus-
tered into virus groups. The characteristics of these virus groups
are summarized in Table 1.

3.3. Disease severity score (DSS)

The DSS used in this study is a modification of the severity score
used by Gern et al [25,26] (Supplementary Table 1). A score of 0–7
represents mild disease, 8–18 moderate disease and 19–27 severe
disease. The score system was used at initial presentation of chil-
dren with respiratory symptoms at the emergency department or
outpatient clinic.

3.4. Statistics

SPSS for Windows, version 21.0 (SPSS inc., IBM Company,
Chicago, Illinois) was  used for statistical analysis. Mann-Whitney U
test was used to calculate the relation between CT value and hospi-

talization (Table 2) and to compare median CT values of viruses in
single- and multiple infections (Table 3). Spearman correlation test
was used to calculate correlations between CT value and continu-
ous variables with an abnormal distribution, like length of hospital
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Table  2
Association between CT-value and the clinical parameters in single- and multiple viral ARI.

CT value
Median (IQR)

CT value, median
Hospitalization

Length of
hospital stay

Length of
oxygen use

DSS at initial
presentation

N/admitted yes no P1 rho p2 rho p2 Rho p2

Single infection 337/255
RSV 202/163 23.90 (5.6) 23.17 24.57 0.040 −0.036 0.652 0.018 0.824 −0.029 0.678
RV  32/23 31.09 (7.82) 29.85 34.83 0.126 0.298 0.167 0.131 0.551 −0.045 0.809
HCoV 24/10 27.40 (9.42) 24.19 27.88 0.598 0.333 0.347 −0.276 0.440 −0.548 0.006
HMPV 22/15 28.17 (7.65) 28.31 26.77 0.916 −0.223 0.425 −0.210 0.452 −0.106 0.640
FLU  22/16 28.16 (9.1) 25.54 34.77 0.065 0.456 0.076 0.550 0.027 0.289 0.192
HAdV 15/11 28.93 (12.8) 33.37 25.45 0.240 0.413 0.207 0.542 0.085 0.403 0.137
HBoV 11/10 30.57 (17.2) 26.92 39.50 0.114 −0.187 0.604 0.180 0.618 −0.120 0.726
PIV  9/7 35.12 (7.9) 30.79 37.40 0.242 0.559 0.192 0.582 0.170 −0.042 0.914

Multiple infection
RSV in (RSV +Any other) 91/69 24.43 (7.39) 24.4 25.3 0.584 −0.176 0.149 −0.028 0.818 −0.184 0.080
RSV  in (RSV + HCoV) 22/19 23.5 (4.2) 23.5 21.8 0.356 −0.526 0.021 −0.156 0.522 −0.041 0.856
RSV  in (RSV + RV) 18/12 25.1 (7.7) 24.7 26.1 0.682 0.270 0.396 0.071 0.826 −0.089 0.725
RSV  in (RSV + HAdV) 14/9 23.6 (8.4) 24.2 22.9 0.898 −0.303 0.429 −0.306 0.423 −0.478 0.084

RV  in (RV + Any other) 43/27 35.73 (6.18) 36.1 34.9 0.721 0.401 0.052 0.552 0.005 0.122 0.460
RV  in (RSV + RV) 18/12 36.4 (3.2) 37.4b 35.7a 0.099 0.781 0.008 0.771 0.009 0.508 0.053
RV  in (RV + any other, except RSV) 17/10 34.7 (8.4) 34.3 34.9 0.380 −0.106 0.771 0.089 0.807 −0.140 0.592
HCoV in (RSV + HCoV) 22/19 32.6 (11.2) 34.0a 29.4 0.307 0.004 0.987 0.200 0.425 0.049 0.833

Abbreviation: DSS: disease severity score.
1Mann-Whitney U tests; 2 Spearman correlation.

a CT value data from 1 patient is missing.
b CT value data from 2 patients are missing.

Table 3
Comparison of CT values of a specific virus in a single- or in a multiple infection.

Mono infection N CT value
Median (IQR)

Multiple infection N CT value of first mentioned
virus in the 4th column
Median (IQR)

P value1

RSV 202 23.90 (5.6) RSV + any other virus 92 24.43 (7.39) 0.127
RSV  + HCoV 23 23.1 (4.2) 0.812
RSV  + RV 18 25.1 (7.7) 0.126
RSV  + HAdV 14 23.6 (8.4) 0.704

RV  32 31.09 (7.82) RV + any other virus 43 35.73 (6.18) 0.009
HCoV  24 27.40 (9.42) HCoV + any other virus 47 31.60 (9.81) 0.015
HMPV  24 28.17 (7.65) HMPV + any other virus 20 26.78 (13.71) 0.821
FLU  23 28.16 (9.1) FLU + any other virus 13 25.37 (7.46) 0.749
HAdV  15 28.93 (12.8) HAdV + any other virus 32 32.33 (9.89) 0.460
HBoV  11 30.57 (17.2) HBoV + any other virus 14 32.05 (10.7) 0.120
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1 Mann-Whitney U test.

tay (LOS), length of oxygen use and DSS, both in single and in
ultiple infections (Table 2). In multiple infections, analyses were
ade in group sizes with a minimum of 14 children. A p-value

f <0.05 was considered as significant. The interpretation of the
pearman’s correlation coefficient (rho) is independent of the sta-
istical significance of the test. The rho indicates the “strongness”
f the correlation found between two continuous variables that
re tested. It is generally accepted that a rho of 0–0.19 means a
ery weak, between 0.2–0.39 a weak, between 0.4–0.59 a moder-
te, between 0.6–0.79 a strong and between 0.8–1 a very strong
orrelation [27].

. Results

The detection rate using RT-PCR in all ARI episodes was  81.8%.
ingle viral infections were detected in 342/582 (58.8%) patients.
ultiple viral infections were detected in 134/582 (23%) patients

f which 110/582 (18.9%) were dual-infections, 22/582 (3.8%)

ere triple infections and 2/582 (0.3%) were quadruple infections.
ithin the group of dual infections, RSV was found most frequently.

T values were available in 471 out of 476 patients (98.9%). CT
alues ranged from 9.13 to 44.62.
virus 20 41.82 (5.51) 0.019

In single infections, there was a small, but statistically significant
difference between median CT values of RSV for hospitalized versus
non-hospitalized children (23.17 versus 24.57, p 0.04) (Table 2).
For Human Coronavirus (HCoV), there was  a moderate correlation
between CT value and disease severity (rho −0.548, p 0.006). For
influenza virus (FLU), there was a moderate correlation between CT
value and length of oxygen use (rho 0.55, p 0.027).

In RSV-HCoV multiple infections, there was  a moderate corre-
lation between CT values of RSV and LOS (rho −0.526, p 0.021)
(Table 2). This correlation was not found for single HCoV in the
same children. In RSV-Rhinovirus (RV) multiple infections, there
was a strong correlation between CT values of RV and LOS  (rho
0.781, p 0.008) and between CT values of RV and length of oxygen
use (rho 0.771, p 0.009). In RV multiple infections in which RSV was
excluded (RV + any other, except RSV), no significant correlations
were found between CT values of RV and clinical parameters. In RV-
multiple infections (RV + any other virus, including RSV) there was
a moderate correlation between the CT values of RV and length of
oxygen use (rho 0.552, p 0.005). These correlations were not found

for RSV in the same children.

For RV, HCoV and for parainfluenza virus (PIV), the median CT
values in single infections were significantly lower than for mul-
tiple infections (Table 3). For RSV, no significant differences of
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edian CT values were found between single and multiple infec-
ions.

. Discussion

In this study we explored whether CT value is a useful marker for
isease severity in children with ARI. Pitfalls in the interpretation
f viral load are to be found in five domains: the host, the virus, the
anner in which samples are collected, the laboratory techniques

nd the statistical methods. Our study illustrates the difficulties to
nterpret CT values in children with ARI in all these domains.

Host factors will be influenced by underlying disease, or genetic
actors which predispose to a more severe disease course [1–4]. It
s unknown whether the amount of virus in an individual plays an
dditional role in this context. We  therefore suggest that CT values
f different individuals do not reflect disease severity at the same
evel.

Viral factors may  also influence the interpretation of CT values.
he period of viral shedding differs between viruses (Table 1). For
xample, RSV and Influenza virus can only be detected during a
hort timeframe and a positive test usually reflects active infection.
ther viruses can be detected for a long time even when clini-
al symptoms are not present anymore. In HBoV infections a high
ate of co-infection occurs [28] and prolonged HBoV shedding is
ommon [29,30]. This is important in the interpretation of the test
esults with regard to the time of sampling: early or late in the dis-
ase period. Most RT-PCR studies are cross-sectional, based on one
ingle nasal washing specimen sample in a period of clinical symp-
oms, while ideally, a rise and fall in CT value would be necessary to
orrelate CT value with disease course. The cross-sectional design
f our study is a limitation with regard to this. Furthermore, respi-
atory pathogens may  also be detected in asymptomatic children,
robably reflecting the natural virus colonization or asymptomatic

nfection in an individual in a certain period [31,32].
Laboratory factors may  also influence the outcome of viral load.

asopharyngeal aspirates, washes, swabs and brushes are usu-
lly considered suitable for RT-PCR analysis [33]. However, the
ample size itself is difficult to quantify and some methods are
ore invasive than others. The quality and volume of nasal wash

uid and other samples (concentration of epithelial cells and/or
eucocytes), may  vary considerably. Most of the studies have not
orrected for the amount of human DNA, epithelial cells or leuco-
yte counts in nasal wash specimen samples. This is also a limitation
f our study. In an individual (adult) patient in our laboratory we
ound a 1000 fold difference in human DNA concentration between
wo broncho-alveolar lavage samples, taken by the same pulmo-
ologist, potentially reflecting a similar difference in viral sample
ize (unpublished observation). Differences in the RT-PCR meth-
ds itself may  influence sensitivity of the test too. The sensitivity
f multiplex RT-PCRs is generally lower than that of single target
CRs [33]. The efficiency of the first step of the RT-PCR procedure,
ucleic acid extraction, may  vary between samples with different
omposition and nucleic acid concentrations. The efficiency of both
teps may  vary considerably between different target sequences. A
iven RNA or DNA concentration may  result into different CT val-
es depending on the target sequence, on the reverse-transcription
nd polymerase enzymes, and on the reaction conditions used. Fur-
hermore, RNA viruses have a linear amplification step during the
everse transcription before the (exponential) PCR reaction. There-
ore, the CT-value as such cannot be used to determine which virus
s most important in multiple viral infections. In addition, inter-

retation of differences in viral load between RNA and DNA is
omplicated (Table 1). Finally, cut-off values of CT in RT-PCR are
lso important. Karpinnen et al. found significant differences in the
mount of virus between cases and controls, suggesting that cut-
ical Virology 90 (2017) 1–6

off levels for CT have to be defined in order to provide adequate
interpretation of positive test results [34]. The cut off value for a
positive RT-PCR test result of 45 in our study is probably too high.

The statistical method is important for a proper interpretation of
the relation between viral load and disease severity. CT values and
continuous clinical parameters with an abnormal distribution like
LOS, length of oxygen use and DSS at initial presentation should be
correlated with each other using Spearman correlation. We  suggest
that only statistically significant correlations with a rho > 0.6 are
relevant for clinical decision making. Studies on this topic, corre-
lating CT values with disease outcome frequently lack information
on Spearman’s coefficient and should therefore be evaluated with
much caution. We  did not find a correlation between the CT value
of RSV single infections and disease severity at initial presentation
(rho −0.029, p 0.678, n = 202), as was  also reported by Houben et al.
in children during their first respiratory tract infection in life (rho
−0.68, p 0.02, n = 11) [11]. For HCoV, the correlation between CT val-
ues and DSS was  statistically significant. However, the Spearman’s
rho (−0.548) indicates only a moderate correlation. We  therefore
do not consider this finding as relevant for clinical practice. The sig-
nificant correlation between CT value and length of oxygen use in
children with infection by influenza also had a moderate rho (rho
0.550, p 0.027), indicating little clinical importance. Besides these
difficulties in the interpretation of rho values for continuous vari-
ables, statistically significant differences in dichotomous variables
are sometimes not of clinical importance. We  showed a statisti-
cally significant difference between median CT values of RSV single
infection of hospitalized versus non-hospitalized children (23.17
versus 24.57, p = 0.040). However, although this relation is statisti-
cally significant, the median CT values are close together and their
interquartile ranges are overlapping (5.64 versus 5.14, data not
shown in table). This does not help the clinician to discriminate
between sick and non-sick children.

The correlation between CT values and clinical parameters is
even more difficult to interpret in multiple infections. A strong cor-
relation was found between CT value of RV and LOS (rho 0.781, p
0.008) and length of oxygen use (rho 0.771, p 0.009) in RSV-RV
multiple infections. This correlation was not found in RV single
infections, suggesting that a low viral load of RV in RSV-RV mul-
tiple infections is correlated with a more severe disease course.
In multiple infections including RV (RV + any other virus), the cor-
relation between CT value of RV and oxygen use was  moderate
(rho 0.552, p 0.005) and for LOS this relation was  not significant.
In multiple infections in which RV is included, but RSV is excluded
(RV + any other virus except RSV), no relations between CT values
of RV and clinical parameters were found. A recent study suggests
that the presence of RSV reduces the probability of RV infection,
but if a co-infection occurs, both viruses cause clinical symptoms
[35]. Unfortunately, CT values were not reported in this study. Our
study adds that in case of these RSV-RV multiple infections, a more
severe disease course may  be correlated with a low viral load of
RV. As our results are based upon data from only 12 hospitalized
children, this observation should be confirmed in further studies.

The viral load in single infections with RV, HCoV and PIV was
significantly higher than for the same viruses in multiple infections
(Table 3). This may  suggest that RV, HCoV and PIV are bystanders in
multiple infections. Thus far, there are no studies with appropriate
sample sizes that show that finding multiple viruses in a patient is
accidental, season-related, or the result of true synergism between
viruses [31].
6. Conclusions

In children with RSV-RV multiple infections, a more severe
disease course may  be correlated with a low viral load of RV. Fur-
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hermore, the viral load in single infections with RV, HCoV and
IV was significantly higher than for the same viruses in multiple
nfections, suggesting that these viruses are bystanders in multiple
nfections. These observations need to be confirmed in studies with

 larger cohort in future.
However, for daily clinical practice at this moment, we conclude

hat viral load is not a helpful determinant to assess disease severity
n children with ARI. Even when the relation between viral load of

 single virus and clinical outcome is statistically significant, the
pearman’s rho is often weak and therefore findings are unlikely to
e of clinical importance. In multiple infections, viral load does not
elp the clinician to differentiate between disease causing virus and

nnocent bystanders in a single patient, as viral loads of different
iruses may  not be compared with each other, because technical
pecifications of RT-PCR assays differ between viruses.

onflicts of interest

The final manuscript was reviewed and approved by all of the co-
uthors. We  declare that we have no financial or personal conflicts
f interest for the publication of this article.

unding

None.

thical approval

Obtained from the national Medical Ethics Committee.

cknowledgements

We thank P. Goswami, MD  for critically reviewing the
anuscript in the English language.

ppendix A. Supplementary data

Supplementary data associated with this article can be found, in
he online version, at http://dx.doi.org/10.1016/j.jcv.2017.02.010.

eferences

[1] E.E. Wang, B.J. Law, D. Stephens, Pediatric Investigators Collaborative
Network on Infections in Canada (PICNIC) prospective study of risk factors
and outcomes in patients hospitalized with respiratory syncytial viral lower
respiratory tract infection, J. Pediatr. 126 (February (2)) (1995)
212–219.

[2] H.K. Brand, G. Ferwerda, F. Preijers, R. de Groot, C. Neeleman, F.J. Staal, et al.,
CD4+ T-cell counts and interleukin-8 and CCL-5 plasma concentrations
discriminate disease severity in children with RSV infection, Pediatr. Res. 73
(February (2)) (2013) 187–193.

[3] H.K. Brand, I.M.L. Ahout, D. de Ridder, A. van Diepen, Y. Li, M.  Zaalberg, et al.,
Olfactomedin 4 serves as a marker for disease severity in pediatric respiratory
syncytial virus (RSV) infection, PLoS One 10 (7) (2015) e0131927.

[4] A. Mejias, B. Dimo, N.M. Suarez, C. Garcia, M.C. Suarez-Arrabal, T. Jartti, et al.,
Whole blood gene expression profiles to assess pathogenesis and disease
severity in infants with respiratory syncytial virus infection, PLoS Med. 10
(November (11)) (2013) e1001549.

[5] C.B. Hall, G.A. Weinberg, M.K. Iwane, A.K. Blumkin, K.M. Edwards, M.A. Staat,
et  al., The burden of respiratory syncytial virus infection in young children, N.
Engl. J. Med. 360 (February (6)) (2009) 588–598.

[6] Y. Deng, X. Gu, X. Zhao, J. Luo, Z. Luo, L. Wang, et al., High viral load of human
bocavirus correlates with duration of wheezing in children with severe lower
respiratory tract infection, PLoS One 7 (3) (2012) e34353.

[7] J.P. DeVincenzo, T. Wilkinson, A. Vaishnaw, J. Cehelsky, R. Meyers, S. Nochur,
et al., Viral load drives disease in humans experimentally infected with
respiratory syncytial virus, Am.  J. Respir. Crit. Care Med. 182 (November (11))

(2010) 1305–1314.

[8] I. Fodha, A. Vabret, L. Ghedira, H. Seboui, S. Chouchane, J. Dewar, et al.,
Respiratory syncytial virus infections in hospitalized infants: association
between viral load, virus subgroup, and disease severity, J. Med. Virol. 79
(December (12)) (2007) 1951–1958.

[

ical Virology 90 (2017) 1–6 5

[9] J.A. Fuller, M.K. Njenga, G. Bigogo, B. Aura, M.O. Ope, L. Nderitu, et al.,
Association of the CT values of real-time PCR of viral upper respiratory tract
infection with clinical severity, Kenya, J. Med. Virol. 85 (May (5)) (2013)
924–932.

10] K. Hasegawa, T. Jartti, J.M. Mansbach, F.R. Laham, A.M. Jewell, J.A. Espinola,
et  al., Respiratory syncytial virus genomic load and disease severity among
children hospitalized with bronchiolitis: multicenter cohort studies in the
United States and Finland, J. Infect. Dis. 211 (May (10)) (2015) 1550–1559.

11] M.L. Houben, F.E. Coenjaerts, J.W. Rossen, M.E. Belderbos, R.W. Hofland, J.L.
Kimpen, et al., Disease severity and viral load are correlated in infants with
primary respiratory syncytial virus infection in the community, J. Med. Virol.
82 (July (7)) (2010) 1266–1271.

12] C. Scagnolari, F. Midulla, C. Selvaggi, K. Monteleone, E. Bonci, P. Papoff, et al.,
Evaluation of viral load in infants hospitalized with bronchiolitis caused by
respiratory syncytial virus, Med. Microbiol. Immunol. 201 (August (3)) (2012)
311–317.

13] A. Takeyama, K. Hashimoto, M.  Sato, T. Sato, S. Kanno, K. Takano, et al.,
Rhinovirus load and disease severity in children with lower respiratory tract
infections, J. Med. Virol. 84 (July (7)) (2012) 1135–1142.

14] S. Utokaparch, D. Marchant, J.V. Gosselink, J.E. McDonough, E.E. Thomas, J.C.
Hogg, et al., The relationship between respiratory viral loads and diagnosis in
children presenting to a pediatric hospital emergency department, Pediatr.
Infect. Dis. J. 30 (February (2)) (2011) e18–e23.

15] B. Zhao, X. Yu, C. Wang, Z. Teng, C. Wang, J. Shen, et al., High human bocavirus
viral load is associated with disease severity in children under five years of
age, PLoS One 8 (4) (2013) e62318.

16] A. Franz, O. Adams, R. Willems, L. Bonzel, N. Neuhausen, S. Schweizer-Krantz,
et  al., Correlation of viral load of respiratory pathogens and co-infections with
disease severity in children hospitalized for lower respiratory tract infection,
J.  Clin. Virol. 48 (August (4)) (2010) 239–245.

17] R.R. Jansen, J. Schinkel, I. Dek, S.M. Koekkoek, C.E. Visser, M.D. de Jong, et al.,
Quantitation of respiratory viruses in relation to clinical course in children
with acute respiratory tract infections, Pediatr. Infect. Dis. J. 29 (January (1))
(2010) 82–84.

18] F.M. Moesker, J.J. van Kampen, A.M. van Rossum, H.M. de, M.P. Koopmans,
A.D. Osterhaus, et al., Viruses as sole causative agents of severe acute
respiratory tract infections in children, PLoS One 11 (3) (2016) e0150776.

19] J.C. Van Leeuwen, L.K. Goossens, R.M. Hendrix, J. Van Der Palen, A. Lusthusz,
B.J. Thio, Equal virulence of rhinovirus and respiratory syncytial virus in
infants hospitalized for lower respiratory tract infection, Pediatr. Infect. Dis. J.
31  (January (1)) (2012) 84–86.

20] P.F. Wright, W.C. Gruber, M.  Peters, G. Reed, Y. Zhu, F. Robinson, et al., Illness
severity, viral shedding, and antibody responses in infants hospitalized with
bronchiolitis caused by respiratory syncytial virus, J. Infect. Dis. 185 (April (8))
(2002) 1011–1018.

21] H.K. Brand, R. de Groot, J.M. Galama, M.L. Brouwer, K. Teuwen, P.W. Hermans,
et  al., Infection with multiple viruses is not associated with increased disease
severity in children with bronchiolitis, Pediatr. Pulmonol. 47 (April (4)) (2012)
393–400.

22] E.A. Goka, P.J. Vallely, K.J. Mutton, P.E. Klapper, Single, dual and multiple
respiratory virus infections and risk of hospitalization and mortality,
Epidemiol. Infect. 143 (January (1)) (2015) 37–47.

23] Y. Harada, F. Kinoshita, L.M. Yoshida, M.  Minh lN. Suzuki, K. Morimoto, et al.,
Does respiratory virus coinfection increases the clinical severity of acute
respiratory infection among children infected with respiratory syncytial
virus? Pediatr. Infect. Dis. J. 32 (May (5)) (2013) 441–445.

24] J.O. Wishaupt, A. Russcher, L.C. Smeets, F.G.A. Versteegh, N.G. Hartwig, Clinical
impact of RT-PCR for pediatric acute respiratory infections: a controlled
clinical trial, Pediatrics 128 (November (5)) (2011) e1113–e1120.

25] J.E. Gern, M.S. Martin, K.A. Anklam, K. Shen, K.A. Roberg, K.T. Carlson-Dakes,
et al., Relationships among specific viral pathogens, virus-induced
interleukin-8, and respiratory symptoms in infancy, Pediatr. Allergy Immunol.
13  (December (6)) (2002) 386–393.

26] J.O. Wishaupt, E.A.N. van den Berg, T. van Wijk, T. van der Ploeg, F.G.A.
Versteegh, N.G. Hartwig, Paediatric apnoeas are not related to a specific
respiratory virus, and parental reports predict hospitalisation, Acta Paediatr.
105 (May (5)) (2016) 542–548.

27] The BMJ. online source Correlation and Regression: http://www.bmj.com/
about-bmj/resources-readers/publications/statistics-square-one/11-
correlation-and-regression. 2016. Ref Type: Online Source.

28] O. Schildgen, A. Muller, T. Allander, I.M. Mackay, S. Volz, B. Kupfer, et al.,
Human bocavirus: passenger or pathogen in acute respiratory tract
infections? Clin. Microbiol. Rev. 21 (April (2)) (2008) 291–304 (table).

29] E.T. Martin, J. Kuypers, J.P. McRoberts, J.A. Englund, D.M. Zerr, Human
bocavirus 1 primary infection and shedding in infants, J. Infect. Dis. 212
(August (4)) (2015) 516–524.

30] M.L. von Linstow, M.  Hogh, B. Hogh, Clinical and epidemiologic characteristics
of human bocavirus in Danish infants: results from a prospective birth cohort
study, Pediatr. Infect. Dis. J. 27 (October (10)) (2008) 897–902.

31] A.A. Bosch, G. Biesbroek, K. Trzcinski, E.A. Sanders, D. Bogaert, Viral and
bacterial interactions in the upper respiratory tract, PLoS Pathog. 9 (January

(1)) (2013) e1003057.

32] M.M.  van der Zalm, B.E. van Ewijk, B. Wilbrink, C.S. Uiterwaal, T.F. Wolfs, C.K.
van der Ent, Respiratory pathogens in children with and without respiratory
symptoms, J. Pediatr. 154 (March (3)) (2009) 396–400 (400).

http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://dx.doi.org/10.1016/j.jcv.2017.02.010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0005
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0010
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0015
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0020
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0025
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0030
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0035
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0040
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0045
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0050
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0055
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0060
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0065
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0070
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0075
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0080
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0085
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0090
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0095
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0100
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0105
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0110
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0115
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0120
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0125
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0130
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0140
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0145
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0150
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0155
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0160


6  of Clin

[

[

 J.O. Wishaupt et al. / Journal

33] T. Jartti, M.  Soderlund-Venermo, K. Hedman, O. Ruuskanen, M.J. Makela, New

molecular virus detection methods and their clinical value in lower
respiratory tract infections in children, Paediatr. Respir. Rev. 14 (March (1))
(2013) 38–45.

34] R.R. Jansen, J. Wieringa, S.M. Koekkoek, C.E. Visser, D. Pajkrt, R. Molenkamp,
et  al., Frequent detection of respiratory viruses without symptoms: toward

[

ical Virology 90 (2017) 1–6

defining clinically relevant cutoff values, J. Clin. Microbiol. 49 (July (7)) (2011)

2631–2636.

35] S. Karppinen, L. Toivonen, L. Schuez-Havupalo, M.  Waris, V. Peltola,
Interference between respiratory syncytial virus and rhinovirus in respiratory
tract infections in children, Clin. Microbiol. Infect. 22 (February (2)) (2016)
208–216.

http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0165
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0170
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175
http://refhub.elsevier.com/S1386-6532(17)30059-8/sbref0175

